INTRODUCTION
In the liquid metal MHD power generator, the electric conductivity of the working fluid is so large as to be comparable with that of the electrode.
Since the current density in the electrode as well as in the working fluid is large, the perfect conductor approximation can not always be applied to the electrode. Since the electrode conductivity is finite, a potential gradient is created in the electrode. This distortion of the electric potential distribution in the working fluid causes nonuniformity in the power density, and furthermore the average power density is thereby lowered in comparison with the case of perfect conductor approximation. The joule loss in the electrode as well as the power density in the working fluid become non-uniform, and consequently the electrode resistance can no longer be treated as part of the bus-bar resistance.
On the other hand, an analysis performed by Sutton et al. (1) has revealed that the end loss is decreased by reducing the load factor K and by increasing the aspect ratio, i.e., the ratio of electrode length to channel width.
According to the analysis treated here, however, the loss due to the non-perfect conductor, shows a behavior contrary to the end loss with both the load factor and the aspect ratio as parameters.
In this paper we report the performance characteristics of the generator with nonperfect conductor electrodes analyzed undef certain simplified assumptions, and also the results of numerical analysis taking the end loss into account.
Furthermore, a description is given of experiments performed with a mercury blowdown facility which have verified the results obtained analytically and numerically. We will now verify the assumption (4), using the results of numerical calculation. In Fig. 1 , we further assume constant pitch of load terminal position, and taking advantage of the symmetry acquired by neglect of the induced magnetic field, the analysis is made only over the zone bounded by the parallel dashed lines. The performance characteristics of a generator under perfect conductor approximation, for instance, the output power, the electromechanical power extracted from the fluid, the joule loss in the fluid, the pressure drop across the generator channel due to the electric retarding force, are expressed respectively as follows: This means that decreasing X approaches the performance characteristics of the generator to the ideal.
II. NON-PERFECT CONDUCTOR ANALYSIS
The reader should refer to the previous section can also be defined as the ratio between the effective internal resistance of the end loss and the internal resistance of the ideal generator:
The ratio of power density between that of a generator with end loss and that of the ideal generator can be defined as
If only the non-perfect conductor effect is taken into consideration, the ratio of power density is given from Eq. (25) For an actual generator, the end loss will also be reduced by insulating vanes placed in the flow upstream and downstream of the electrodes and/or by magnetic field extensions beyond the ends of the electrodes which decrease the gradients in the magnetic field at the inlet and outlet and suppress the eddy currents in the fluid (1)(6)(7). 0.87 as given by Sutton, and no output power is obtained from the outermost load terminal at values of K above this value.
It is seen from Fig. 6 that the electrode and end losses show a contrary behaviors in respect of K. Though the generator efficiency equals K for an ideal generator, in our case it decreases abruptly at large K due to the end loss, as shown in Fig. 6 , and also as pointed out by Sutton. The power density in this case has its maximum value, not at K=0.5 as in an ideal generator, but at less than 0.5. (see Fig. 7 ) Figure  8 shows typical distributions of electric lines of force and equipotential lines in a quarter section of generator.
It is seen that for X=2.14, the distortions do not appear distinctly in the fluid except in the extremities, whereas in the electrode distortions ap-
V. EXPERIMENT AND EXPERIMENTAL RESULTS
Experiments were performed using a mer- Table  2 .
The apparatus had a rela- The open circuit voltages obtained for case (1) The experimentally determined potential difference along the electrodes for case (3) is presented in Fig. 13 , together with the theoretical curve analytically obtained from Eq. (11). 
